Aggregation and antigenicity of virus like particle in salt solution--A case study with hepatitis B surface antigen.
The phenomenon of aggregation of virus-like particles (VLPs) in salt solution and the corresponding effect upon antigenicity was reported. Asymmetrical flow field-flow fractionation (AF4) combined with multi-angle laser light scattering (MALLS) was used to characterize the size and the aggregation behavior of hepatitis B surface antigen (HBsAg). The average diameter of HBsAg VLP was 22.8±0.4 nm and it tended to aggregate in salt solution to form large particles and the antigenicity changed accordingly. In 0-4 M NaCl solution, part of HBsAg molecules aggregated rapidly into oligomeric particles (OP), whose diameter distributed from 25 to 40 nm, and the antigenicity slightly decreased about 10%. The aggregation reaction is reversible. After removing NaCl, both size and antigenicity could recover to normal level (92-96%). By contrast, the aggregation process is more complicated in (NH4)2SO4 solution. Most of HBsAg particles aggregated into OP and further aggregated into polymeric particles (PP). The diameter of the PP could reach 40 to 140 nm. The concentration of (NH4)2SO4 had remarkable influence upon the rate of aggregation. When concentration of (NH4)2SO4 was below 1 M, most of HBsAg aggregated only into OP in 1 h. While with concentration of (NH4)2SO4 above 1 M, most of particles formed PP within 1 h. The aggregation process to PP was irreversible. After removing (NH4)2SO4, the large aggregates could not recover to normal particles and the remaining antigenicity was below 30%.